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[57] ABSTRACT

A cleaning device on an electrophotographic copier
uses a toner transport device having a housing with a
toner transport device inside and electrode means inte-
gral with the periphery of the housing to generate elec-
trostatic waves which affect the toner particles to pre-
clude accumulation in the housing.

14 Claims, 7 Drawing Figures
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CLEANING DEVICE FOR AN .
ELECTROPHOTOGRAPHIC REPRODUCING
_ MACHINE

SCOPE OF THE CLAIM FOR PATENT

A cleaning device for an electronic reproducing ma-
chine, wherein a housing 4 is provided around a clean-
ing brush 3 for cleaning to remove residual toners from
the surface of a light sensitive body 1, a three-phase
electric field curtain 11 is provided to the inner surface
of said housing 4, and at least two three-phase AC volt-
ages having different waveforms or frequencies are
applied to said three-phase electric field curtain 11.

DETAILED DESCRIPTION OF THE
INVENTION

This invention concerns a cleaning device for an

electronic reproducing machine improved with the
discharging effect for reclaimed toners. |

In conventional electronic reproducing machines,
cleaning devices are provided for cleaning to remove
toners remained on the surface of a light sensitive body
after transfer. Most of such cleaning devices are
adapted to remove toners on the surface of the light
sensitive body by contacting a cleaning brush or a
cleaning blade to the surface of the light sensitive body
and, in order to prevent removed toners from stagnat-
ing near the brush or blade, the reclaimed toners have
usually be collected in a containing section by using a
sucking blower or utilizing the pressure of air streams
generated upon rotation of the brush. However, the
former method is defective in that, if the amount of the
suction air is decreased due to the cloggings resulted in
the dust collection portion of the blower, the toners are
accumulated to the inner surface of the housing, which
deposit again on the cleaning brush and the like or scat-
ter to the inside of the reproducing machine main body
to contaminate each of the sections therein. The latter
method without using blower is also defective since the
amount of air streams 15 extremely small as compared
with the former method using blower. -

This invention has been made for improving such
defects and the object thereof is to provide a cleaning
device for an electronic reproducing machine, wherein
a three-phase electric field curtain sheet is provided to
the inside of a housing in a cleaning device main body
and at least two AC voltages having different wave-
forms or frequencies are applied to the three-phase
electric field curtain sheet to form a three-phase electric
field curtain on the inside of the housing, so that the
reclaimed toners are discharged to the toner containing
section while vibrated by the lines of electric force in
the electric field curtain, to thereby prevent reclaimed
toners from accumulating on the inner surface of the
housing.

This invention is to be described more specifically by
way of its one embodiment referring to the drawings. In
the drawings, reference number 1 represents a light
sensitive body of an electronic reproducing machine
not shown and reference numeral 2 represents a clean-
ing device main body for cleaning to remove the toners
remained on the surface of the light sensitive body 1
‘after transfer and the cleaning device has a cleaning
brush 3 that rotates in contact with the surface of the
hight sensitive body 1. The cleaning brush 3 is contained
- 1n a cylindrical housing 4 and adapted to convey the
toners removed from the surface of the light sensitive
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body 1 toward a discharge port 4a of the housing 4. The

discharge port 4a is opened to the inside of a reclaimed
toner containing section 5. The reclaimed toner contain-
ing section 5 comprises, at its inside, a dust collecting
roll 6 situated near the discharge port 44, a housing
cover 7 situated above the dust collecting roll 6 for
covering it and a blade 8 for scraping off the toners
deposited on the dust collecting roll 6. The reclaimed
toner containing section 5 also comprises, at its upper
opening, a filter member 9 for collecting the toners in
airs sucked by a blower not shown and, at its bottom, an
auger 10 for delivering the reclaimed toners contained
in the reclaimed toner containing section 5 to the out-
side. |

While on the other hand, a electric field curtain sheet
11 comprising a plurality of wire-like electrodes 11a
spaced apart from each other and disposed in the direc-
tion crossing to the toner delivering direction is pro-
vided to the inner surface of the housing 4. The three-
phase electric field curtain sheet 11 has wire-like elec-
trodes 112 each, for example, made of a copper foil
about 35 1n thickness and about 1 mm width embedded
in a flexible insulative sheet 115. As shown in FIG. 2,
three-phase AC votlages are applied by at least two
three-phase AC voltage power sources 12 having differ-
ent waveforms or frequencies to each of the adjacent
wire-like electrodes 11a. to form a three-phase electric
field curtain on the front and back surfaces of the three-
phase electric field curtain sheet 11. In the drawing,
reference numeral 13 represents a flicker bar.

The residual toners removed from the surface of the
light sensitive body 1 by the cleaning brush 3 are con-
veyed as the cleaning brush 3 rotates, in which the
toners entering the region of the three-phase electric
field curtain generated along the inner surface of the
housing 4 are vibrated along the lines of the electric
force 1n the three-phase electric field curtain and deliv-
ered in the forward direction (in the direction of an
arrow A in FIG. 3), that is, toward the discharge port
4a. Thus, since the toners are discharged toward the
discharge port 4a without stagnating on the inner sur-
face of the housing 4 by the delivery force of the clean-
ing brush 3 and by the delivery force of the three-phase
electric field curtain, they do not accumulate on the
inner surface of the housing 4 at all. This enables most
of the toners removed from the light sensitive body 1 by
the cleaning brush 3 to be reclaimed into the reclaimed
toner containing section §. While the cleaning brush 3 is
rotated only during the copying operation of the repro-
ducing machine, it is preferred to apply the three-phase
AC voltage to each of the wire-like electrodes 11a of
the electric field curtain sheet 11 as soon as the power
source for the reproducing machine is turned ON. Fur-
ther, while the electric field curtain can generally be
formed also by the application of single-phase AC volt-
ages, the application of three-phase AC voltages pro-
vides better effects for the prevention of toner deposi-
tion or accumulation. Furthermore, the toner delivery
effect can be increased more by the superimposition of
two three-phase AC voltages having different frequen-
cies or waveforms, for example, with reversed order of
phase to form ununiform electric field of beat progres-
sive waveforms rather than applying the three-phase
AC voltages having some frequency waveform. For
instance, by applying three-phase AC voltages having
different waveforms as shown in FIG. 4(q) to the elec-
tric field sheet 11, the toners are proceeded in the direc-
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tion of the arrow while vibrating along a star-like trace
as shown in FIG. 4(b). Alternatively, by applying three-
phase AC voltages of different frequenmes as shown in -
FIG. 5(a) the toners are proceeded in the direction of
the arrow while vibrating along a trace like that of the 5
flappings of bird wings as shown in FIG. 5(b). |
As described specifically above, according to this
. invention, since a three-phase electric field sheet is pro-

vided to the inner surface of a housing surrounding the
periphery of a cleaning brush and at least two three-
- phase AC voltages having different frequencies or

waveform are applied to the three-phase electric field
sheet to form an electric field curtain, the toners near
the inner surface of the housing are positively delivered
by the lines of electric force in the electric field curtain
toward a reclaimed toner containing section, whereby
the toners do not deposit or accumulate to the inner
surface of the housing even if the blower suction force
or the pressure of air streams generated by the rotation
of the cleaning rush is reduced. This can surely prevent
the stains on copy sheets or contamination in the repro-
ducing machine caused by the re-deposition of the accu-
mulated toners to the cleaning brush.

-BRIEF DESCRIPTION OF THE DRAWINGS

The drawings show one embodiment of this inven-

tion, wherein

FIG. 1 s a cross sectional view of the invention.

- FIG. 2 1s an explanatory view for the arrangement of
wire-like electrodes,

FIG. 3 is an explanatory view for the operation

thereof, and |

FIGS. 4(d), (b) and FIGS. 5(a), (b) are explanatory

views showing the vibrations of the toners resulted
depending on the types of application voltages.

What 1s claimed 1s: |

1. Toner transport apparatus for use in the process of

xerography, said apparatus comprising:

a generally cylindrical housing having a first opening
1n the periphery thereof:

a toner transport member partially dlsposed in said
housing and protruding through said opening for
contact with toner to be transported;

means disposed internally of said housing and
adapted to prevent toner from accumulating on the 45
periphery of said housing and cooperating with
said toner transport member for conveying toner
adjacent the periphery of said housing away from
sald first opening; said housing having a second
opening in the periphery thereof, said means dis-
posed internally of said housing and said transport
member being adapted to deliver said toner to said
second opening where it can be removed from said
housing.

2. A cleaning device for removing residual toner 55

from a light sensitive body used in xerographic repro-
ducing apparatus, said device comprising:

20

25

30

35

40

50

65

10

15

4

a generally cylindrical housing having first and sec-
ond elongated openings in the periphery thereof;

a brush structure supported for rotation in said hous-
ing and partially extending through said first elon-
gated opening for contacting said light sensitive
body for removing toner therefrom and transport-
ing it away from said first opening; |

means integral with the periphery of said housing for

generating travelling electrostatic waves which
travel away from said first opening whereby toner

particles not transported by said brush structure

are precluded from accumulating on said periphery
and are transported away from said first opening
and delivered to said second opening.

3. Apparatus according to claim 1, wherein said
means adapted to prevent toner from accumulating on
said periphery comprises means for generating travel-
ling electrostatic waves.

4. Apparatus according to claim 3 wherein said means
for generating traveling electrostatic waves comprises a
plurality of electrodes connected to two A.C. valtage
sources having different waveforms. |

3. Apparatus according to claim 3 wherein said means
for generating travelling electrostatic waves comprises
a plurality of electrodes connected to two A.C. voltage
sources having different frequencies.

6. Apparatus according to clalms, 3,40r5 1ncludmg
a reclaimed toner section for receiving toner through
said second opening and means disposed in said re-
claimed toner section for filtering toner from air circu-
lated through said generally cylindrical housing and
said reclaimed toner section.

7. Apparatus according to claim 6 including an auger
disposed 1n said reclaimed toner section.

8. Apparatus according to claim 2 wherein said means
for generating travelling electrostatic waves comprises
two A.C. voltage sources having different waveforms.

9. Apparatus according to claim 2 wherein said means
for generating travelling electrostatic waves comprises
two A.C. votlage sources having different frequencies.

10. Apparatus according to claims 2 or 8 including a
reclaimed toner section for receiving toner through said
second elongated opening and means disposed in said
reclaimed toner section for filtering toner from air cir-
culated through said generally cylindrical housmg and
sald reclaimed toner section.

11. Apparatus according to claim 4 wherem said
voltage sources are three-phase sources.

12. Apparatus according to claim § wherein sald
voltage sources are three-phase. -

13. Apparatus according to claim 11 wherein each
electrode is connected to each of said A.C. voltage
SOUrCeS. |

14. Apparatus accordmg to claim 11 wherein each
electrode 1s connected to each of said A.C. voltage

- sources.
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